A novel approach to oral delivery of insulin by conjugating with low molecular weight chitosan.
A new oral delivery system for insulin was developed aiming to improve bioavailability based on a conjugate between insulin and low molecular weight chitosan (LMWC) of narrow molecular weight distribution. The conjugate was synthesized from the reaction between site-specifically modified insulin at the lysine residue of the B-chain and sulfhydryl-modified LMWC. To investigate the effect of MWs of LMWC on oral bioavailability of insulin, various LMWCs (3, 6, 9, and 13k average MW) with narrow MW distribution were used to synthesize LMWC-insulin conjugates. The content of insulin in the LMWC-insulin conjugates was calculated by UV spectrophotometer: 62%, 44%, 38%, and 29% for 3, 6, 9, and 13 kDa LMWC, respectively. The biological activity of insulin in LMWC(6k)-insulin conjugate in vivo was 43 ± 0.7%. LMWC-insulin conjugates after oral administration to diabetic rat models could control blood glucose levels effectively for several hours. Of those conjugates, LMWC(9k)-insulin exhibited the highest pharmacodynamic bioavailability of 3.7 ± 0.3% relative to that of subcutaneously (s.c.) injected insulin (100%).